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PROVISIONAL SUNSPOT RELATIVE NUMBERS FOR 

MAY 1938 

[Dependent alone on observations at Zurich and its station st Arosa] 

[Data furnished through the courtesy of Prof. W. Brunner, Eidgen. Sternwarte. Zurich 
Switzerland] 
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Mean, 26 days= 129.5. 
Mlddle, large'bright chromospheric eruption in central zone in May 24, observed at 

a=Passage of an average-siee group through t.he central meridian. 
6-Passage of R large group or spot through the central meridian. 
e=New formation of a group developing into a middle-sized or large center of activity: 

E, on the eastern part of the sun's disk; W, on the western part; M, in the central circle 

d=Entranca of a large or average-shed center of activity on the east limb. 

16h 051 to 16h 15-, C. 0. T. 

zone. 

AEROLOGICAL OBSERVATIONS 
[Aerological Dividon, D. M. LITTLE In Charge] 

By B. FRANCIS DASHIELL 

The mean free-air data, given in table 1, based on 842 
airplane and radiometeorograph observations macle during 
the month of May 1938, includes the basic meteorological 
elements of barometric pressure (P), temperature (T), 
and relative humidity (RH), all recorded at certain 
geometric heights. 

These "means," computed by the customary method 
of differences, are omitted when less than 15 observations 
have been made at  the surface and less than 5 a t  a standard 
height. However, a t  those standard heights lying within 
the limits comprising the monthly vertical range of the 
tropopause, 15 or more observations are required. For 
further details, see "Aerological Observations", in the 
January 1938, MONTHLY WEATHER REVIEW. 

Refere,nce to chart I shows that departures of the mean 
surface temperature above normal during May 1938 were 
moderate, reaching 4' (F) over the northwestern and 
southeastern coastal regions, particularly western Wash- 
ington and eastern Georgia. Elsewhere temperatures 
remained close to normal, being somewhat above through- 
out the southern States, entire Mississippi Valley and 
Pacific coast, and slightly subnormal in the norbhern 
Plains and Rocky Mountain States, the Ohio Valley 
and north Atlantic States. 

The highest mean free-air teinpera.tures for the month 
occurred ovgr Maxwell Field, Ala., and Pensacola, Fla., 
a t  0.5 and 1 kilomete,r; over El Paso, Tex., a t  1.5 and 2 
kilometers; over El Paso and Kelly Field, Tex., a t  2.5 
and 3 kilometers; over Kelly Field a t  4 kilometers; and 
over Kelly Field and Peniisacola, Fla., a t  5 kilometers. 
The highe,st mean free-air temperature (20.8' C.) occurred 
over Ma.swel1 Field, Ala., a t  0.5 kilometer, while the lowest 
of the month was -15.7' C. over Lakehurst, N. J., at  5 
kilomet'ers. Elsewhere, the lowest temperatures for the 
month were recorded over Boston, Mass., a t  all levels, 

being equally over only Lakehurst, N. J., a t  4 kilometers, 
and esceeded a t  5 kdonieters. Low temperatures also 
occurred over Sault Ste. Marie, Mich., a t  all levels, and 
a t  3 and 4 kilometers along a belt extending across 
the northern tier of states. Billings, Mont., was colder 
a t  4 and 5 kilometers (-14.7' C. a t  5 kilometers) than 
any other station in this belt west of Boston, Mass., to 
the Pacific coast. 

Mean free-air temperatures for May were seasonally 
higher in every case than during April. However, over 
Pensacola, Fla., a t  4 kilometers, the temperature equaled 
that observed the preceding month, and a t  Boston, Mass., 
a t  2 kilometers, and Lakehurst, N. J., a t  2.5 kilometers, 
the mean was very little higher during May. The rest of 
the country was warmer than in April; this being out- 
standing at  all levels over Sault Ste. Marie, Micb., and to 
a less marked degree over Fargo, N. Dak., and a t  0.5, 1, 
1.5, 2, 2.5, and 3 kilometers over Barksdale Field, La., and 
Maxwell Field, Ala. The greatest difference in May over 
April was noted a t  Sault Ste. Marie, Mich., a t  1.5 kilo- 
meters (8.2' C.); over Fargo, N. Dak., a t  0.5 kilometer 
(6.0' C.); over Barksdale Field, La., and Maxwell Field, 
Ala., a t  1 kilometer (5.1' C. and 6.3' C., respectively). 
Smaller excesses occurred over Spokane, Wash., and 
Chicago, Ill., but a t  greater heights. 

Isobaric charts, prepared from the mean barometric 
pressure in millibars, as shown in table 1, indicate that a 
statistical center of low pressure existed during the month 
over New England, having moved eastward from the posi- 
tion it occupied cluring April. Boston, Mass., showed the 
lowest mean pressure. But the area extended westward 
sufficiently to inclutle Sault Ste. hlarie, Mich., and Fargo, 
N. Dalr., a t  all levels above 2 kilometers. A tendency 
toward low pressure existed also over the Pacific North- 
west (Seattle, Wash.) a t  0.5, 1, 1.5, and 2 kilometers. The 
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pressure generally was high over the southeastern States, 
particularly over Pensacola, Fla., a t  all levels. At 2.5 
kilometers and up, pressures were uniformly distributed 
east and west, but increasing slightly toward the Gulf 
coast and Mexican border. During May pressures varied 
little from those recorded in April, except for a slight de- 
crease a t  0.5 kilometer, and increases a t  2.5, 3, and 5 kilo- 
meters. Other levels remained about the same during 
bot,h months. 

Free-air relative humidity, 8s in April, rem&e,d 1owe.st 
in the sout,hw-estern States, centering over El Paso, Tex., 
up to alld including 3 kilometers; above that height the 
driest air was located Over sal1 Diego, Calif. Over t,lle 
northeastern States, the hurllidity was moderately 
a t  all levels up to 3 kilometers. At 4 and 5 kilometers, 
the humidity was highest Over Salt Lakc! City, Utah, 8,nd 
Billings, Monte Along the mid<& Atlantic Coast,, a t  all 
levels, the humidity was unusually low as compared with 
the areas to the west and north. Outstallding in this 
region was Washington, D. c., where the humidity was 
lower than for several months, a t  the higher levels. At 5 
kilomet,ers, over Washington, the humidity w8.s fo1llld to 
equal the low 11unGc-ities over El Paso and Kelly Field, 
Tes. 

mately 1 m. p. s. up to 2 kilometers; they were equally 
less than normal a t  2.5, 3, and 4 kilometers. 

Somewhat similar conditions existed also over Spokane, 
Wash., Billings, hlont., Oakland, Calif., and, for a few 
levels, over Medford, Oreg. The departures a t  Spokane 
and Oakland, were not so marked as a t  Seattle, Wash. 
But, a t  Medford, Oreg., the largest departures a t  several 
consecutive leve,ls in the United States occurred during 
the month a t  1.5, 2, and 2.5 kilornet#ers. The current 
resultant directions a t  those levels were 14', 359', and 
352', a8 CoWared the normals of 79', 243O, and 253', 
respectively. At Spokane, FV:u.sh., moderate increases of 
velocity over t,lie normal were recorded, but a t  Medford, 
(keg., and Onklalld, Calif., the reSLdtant velocities varied 
only skhtlY from the normal. 

CfreateSt departUrt.S from normal, Other t,hall those a t  
Medford, Oreg., occurred a t  Sa.dt %e. Marie, Mich., a t  1 
kilometer. Here the Current difference, rotated in a 
COUllterClOCkWiSe direction from IlOrmal, Was 171'. Pen- 
sncola, Fh., showed a difference of 115' a t  0.5 kilometer 
when rotated clockwise; Fargo, N. Dak., rotated 
Clockwise from normal, was 152' a t  0.5 kilometer. Fairly 
stable conditions, with least departures a t  all levels, but 
less than normal when rotated counter-clockwise, existed 
over Detroit, Mich., during the month. At Boston, Mass. 

Free-air resultant winds, based on pilot-balloon obser- and Houston, T ~ ~ .  , all departures below 2.5 kilometers 
vations made near 5 a. m. (75th lneridiall time) d u r k  the were slightly north of normal, while above that level they 
month of May, are shown in 2. These resultallt were south of normal. Elsewhere over the United States 
winds indicated, quite generally, nearly normal directiolls the winds were nearly normal a t  all levels. Resdtallt 
a t  all levels except over the northwestern portion of the velocity departures escee~illg nornla,l were noticeable at 
United States. This W ~ S  noticeable, Particularly, Over Atlanta, Ga., and Sault Ste. Marie, hlich. But the great- Medford, Oreg., at 1.5, 2, 2.5, and 3 kfloI11eter% a d  est occurred Over Newark, N. J., a t  2, 2.5, and 3 kilo- Sea.ttle, Wash., a t  0.5, 1, 1.5, 2, and 4 kilometers. The meters. At 2.5 kilometers this departure was 6.8 In. p. s. resultant wind velocities a t  hledford and Seattle remained A less-than-normal departure Over pargo, N. light. Elsewhere, outstanding departures from normal ~ ~ l ~ . ,  at 4 kilometers. Of the winds Over the 
were confined to the Standard levels immediately Over the entire country during May, 20 percent showed an 
surface. component a t  0.5 lalometer but diminishing steadily to 

At Seattle, Wash., the resultant winds departed con- only 4 percent a t  2.5 kilometers, then becoming 100 per- 
sistently by rotating in a clockwise direction north from cent westerly a t  and above 3 kilometers. 
normal a t  all levels above the surface. These directions Table 3 shows the maximum free-air winds during May. 
at the standard levels from 0.5 to 4 kilometers, inclusive, At  Huron, S. Dak., high wind velocities occurred. On 
were: 284O, 322', 300°, 315', 278O, 282O, and 337', as the 12th a velocity of 54 m. p. s. was recorded a t  10.2 
compared to the normals of 205', 235O, 236', 248', 242', kilometers, and again on the 13th the highest for the 
253O, and 261°, respectively. However, in spite Of this country, 57.6 m. p. s., occurred a t  4.8 kilometers. Other 
more northerly departure the resultant velocities a t  high velocities existed over Albuquerque, N. Mex., and 
Seattle, Wash., showed only slight mcreases of approxi- Modena, Utah. 



MAY 1938 MONTHLY WEATHER REVIEW 149 
TABLE 1.-Mean free-air barometric pressures (P)  i n  mb., temperatures (!l') i n  "C., and relative humidities (R.  H.) ,  i n  percent, obtained by 

airplanes and radiometeorographs during h f a y  1958 

Altitude (metors) m. 8 .  1. 

I surface 2,000 I 2.500 I 3,000 
St8tiOnB 

P 1 T I I I l l  1 1 - 7 7  

-I-1-1-1-1- 1-1-1 
Barksdale Field, La.1 (52 m) _ _ _ _ _ _ _ _ _  
Billings Mont.: (1,090 m) _ _ _ _ _ _ _ _ _ _ _  
Boston 'Mass: (5 m)- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Cheyedne, Wyo.: (1,873 m) _ _ _ _ _ _ _ _ _ _  
Coco Solo, C. 2.: (15 m) _ _ _ _ _ _ _ _ _ _ _ _ _  
El Paso, Taras 2 (1,193 m) _ _ _ _ _ _ _ _ _ _ _  
Fargo N. Dak (274 m). _ _ _ _ _ _ _ _ _ _ _ _  
Kelly'Field T&.l (206 m) _ _ _ _ _ _ _ _ _ _ _  
Lakehurst k. J.3 (39 m) _ _ _ _ _ _ _ _ _ _ _ _ _  
Maxwell I h l d  Ala.1 (52 m) _ _ _ _ _ _ _ _ _  
Mitchel Field,'N. Y.1 (29 m) _ _ _ _ _ _ _ _  
Nashville. T e n d  (la0 m) _ _ _ _ _ _ _ _ _ _ _  
Norfolk Va.8 (10 m) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
OakIan6 Calif.: (2 m) .______________ 
Oklahoda City, Okla.: (391 m) _ _ _ _ _ _  
Omaha, Nebr.: (300 m) _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Pearl Harbor, T. H.: (6 m) _ _ _ _ _ _ _ _ _ _  
Pensaeola Fla.: (13 m) _ _ _ _ _ _ _ _ _ _ _ _ _ _  
St. Thomk,  V. I.: (8 m) ___._..______ 
Salt Lake City, Utah 2 (1,288 m) - _ _ _  
San Diego Calif.: (10 m) _________.__ 
Gault Ste.'Marie. Mich.2 (221 m) _ _ _ _  
Scott Field, 111.1 (135 m) _ _ _ _ _ _ _ _ _ _ _ _ _  
Seattle Wash.' (10 m) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Selfridie Field, Mich.1 (177 m) _ _ _ _ _ _  
Spokane, Wash.2 (597 m). _ _ _ _ _ _ _ _ _ _ _  
Washington, D. C.: (13 m) _ _ _ _ _ _ _ _ _ _  
Wright Field, Ohio 1 (244 m) _ _ _ _ _ _ _ _  
Burbank Calif.. (220 m) _ _ _ _ _ _ _ _ _ _ _ _ _  
Chicago, 111.1 (187 m) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

802 12.6 4% 754 10.2 47 710 7.3 
i97 6.0 56 749 2.4 60 704 -1.3 
792 0.5 72 744 -1.5 i o  699 -3.7 
797 7. I 69 749 5.2 705 2.3 
602 16.6 81 756 14.3 ,5 713 11.7 
ICW 16.4 27 753 13.0 26 709 9.0 
794 3.3 fi6 0.5 70 701 -2.0 
803 14.4 54 ,5G 12.1 42 711 8.8 
795 3.5 57 747 0.1 59 702 -3.1 
804 12.0 52 756 9.1 47 712 6.2 
79; 4.9 66 718 2.8 62 704 0.2 SO? 9. 7 69 754 6.5 65 709 3. I 
900 7.9 65 752 4.7 61 70s 1.7 

So0 12 5 52 753 9.0 65 708 5.6 
797 7.6 5G 749 4.7 55 io4 1.8 
604 13.4 76 757 12.4 5S 713 11.0 
605 12.9 47 757 9.8 44 713 7.1 
SO6 13.6 66 759 11.2 62 714 8.6 
799 9.2 52 750 5.7 55 7Ofi 1.8 
801 11.4 41 754 8.8 36 709 6.0 
iR5 2.2 67 746 -0.7 65 701 -2.9 
798 8.1 61 750 5.0 63 706 1.9 
801 4.5 37 753 1.6 37 705 -1.4 
786 4.1 67 748 1.4 64 -1.3 
796 6.0 49 750 2.3 55 r05 -1.2 
799 6.1 57 751 3.4 48 706 0.4 
798 6.6 69 750 4.2 63 iOR 2.0 
800 9.8 42 753 7.5 30 706 5.0 
796 5.5 61 748 2.8 58 704 0.2 

57 

146 

sw 9.4 39 752 6.2 40 703 3.1 

203 

46 628 0.1 50 _ _ _ _  _ _ _ _ _ _  _ _ _ _  
65 620 -8.2 69 544 -14.7 63 
67 611 -9.6 60 639 -15.5 69 
64 621 -5.6 646 -13.4 63 ,B4 72 631 5.8 rO  559 -0.1 71 
26 627 0.9 28 552 -6.9 33 
66 616 -7.0 54 542 -12.8 53 
41 fi29 1.7 42 555 -5.9 39 
56 61i -9.6 51 543 -15.7 42 
46 629 0.0 41 555 -6.2 38 
63 620 -5.3 55 ._._ _ _ _ _ _ _  _ _ _ _  
57 636 -1.8 48 652 -7.8 44 
56 624 -4.9 47 549 -11.1 40 
39 624 -2.9 38 550 -9.4 37 
55 fi26 -1.0 60 551 -8.1 E8 
68 621 -4.4 57 547 -11.1 54 
42 632 7.8 25 560 2.4 30 
39 629 0.6 40 556 -5.6 36 
58 633 3.6 50 559 -1.4 0 
61 622 -5.6 68 547 -12.7 66 
31 6% 0.1 25 552 -7.1 23 
F2 616 -8.1 54 542 -14.2 50 
60 622 -4.0 48 549 -10.4 44 
34 623 -7.8 32 .___ _ _ _ _ _ _  .-__ 
60 615 -6.9 52 544 -13.5 SI 
59 620 -7.8 63 545 -13.8 61 
40 622 -5.fi 39 647 -11.9 36 
51 622 -4.0 49 545 -10.1 46 
34 6% -0.6 29 551 -7.3 28 
60 620 -6.0 54 545 -12.3 47 

Observations taken about 4 a. m. 75th meridian time, except by  Navy stations along bhe Pacitlc coast and Hawaii where they are tnken at dawn. 
*Observations by radiometeorograph. Stations not so marked have observations by airplane. 
1 Army. 
1 Weather Bureau. 
*Navy.  
Nom.-None of the means included in this table are based on lass than 15 surface or 5 standard-level observations. 

TABLE 2.-Free-air resultant winds (meters per second) based on pilot-balloon observations made near 6 a. m .  (E. S .  T.) during M a y  1938 
m i n d  from N=360", E=90°, etc.] 

- .  

A e ." 
0 - 
B - _  
0. 4 
a. 3 
3.6 
4. 7 
6.0 
6 7  
6. 7 
_._. 
-__. - 

- 

.- 2 .B B - x E 'I 
S n 5 '  --- 

0 

0.3 203 1.4 
0.4 236 4 5  
1.8 260 5.9 
1.6 264 6.9 
1.4 252 7.4 
1.2 259 7.0 
2.3 262 6.0 
3.6 291 5.7 
6.2 - _ _ _ _ _  _ _ _ _ _  

2 h S h . S  
'S .% .2 1 a u  

----- 
0 0 

200 0.1 229 0.7 360 
220 3.5 235 2.2 333 
267 5.0 267 4.1 306 
264 6.4 271 3.8 8 4  
255 6.9 3 0  4.3 261 
271 7.1 272 5.1 290 
256 5.5 283 5.2 299 
245 7.4 277 6.9 347 _ _ _ _ _  _ _ _ _ _  266 10.4 

.- 
0 0  
0 E 
B R B E  
- 
---- 

0 

1.5 263- 2.6 195 
3.9 _ _ _ _ _ _  ____. 227 
4.6 _ _ _ _ _ _  _ _ _ _ _  247 
7.1 _ _ _ _ _ _  ____. 253 
7.7 288 3.2 278 
8 . 5  282 3.9 277 
9.8 283 6.7 287 
12.0 292 8.1 

261 7.6 _____. 
I1 

-11- 
0 

1.9 331 _ _ _ _  314 
_.._ 298 
3.8 294 
4.1 293 
5.3 2.93 
6.5 280 
8.2 280 
3.0 

271 1.3 285 
239 4.0 
270 6.1 _____. 
273 6.2 287 
270 6.3 294 
275 6.6 291 
267 7.4 284 
249 4.5 262 .____ ---__ 299 

I I  

I I  
I I  I !I I !I . I  I 

Pearl Hsr- 

toryof 
Oakland, Oklahoma Omaha, bor. Terri- Pensacols, Rt. Louis, Ralt Lako San Diego, 'EFrP Seattle Spokane, 

W s h .  t%:gUg 
(603m) (lorn) Calif. (Em) City,OkU.I( Nebr. Fla.1 Mo. City,Utah Calif. (I hlich. 11 11 11 /1 (402m) (306m) Hawaii1 (24m) (l7Om) (1,292m) (15 m)  (Isam) 

(68 m) Altitude 
(meters) ~ - 
m. s. 1. 

--- - - ~ -  
Y h g h . g h 2  
o u u  .; '5 - " p s  2 s  2 B a > E > R  

.2 

------ 
1.1 151 2.5 27 0.9 78 
4.3 _ _ _ _ _ _  _ _ _ _ _  336 2.3 110 
6.0 _ _ _ _ _ _  _ _ _ _ _  339 3.6 120 
6.9 154 2.4 329 2.5 247 
7.3 359 1.3 304 2.7 247 
7.1 283 2.4 281 3.8 290 
6.1 !232 3.9 323 5.1 306 
6.3 273 6.8 _ _ _ _ _ _  _ _ _ _ _  310 
5.0 27910.5 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

--- -- 
R j  
f *  
S E  
B E  -- 

0.7 60 
1.1 61 
2.0 70 
3.4 83 
4.7 179 
5.3 216 
5.6 224 
6.6 270 ---- 2a4 

101-I10 
1. 6 

2.4 
3.0 
2.9 
4.6 

1 Navy statlons. 

80448-38---8 
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NW...-- 
NW ...-. 
TI'....... 
WS:W ... 
NW .... 
SS\V .... 
NW.-.-. 
NW..--. 
N\V..--. 

TABLE 3.-Afaxiniitm free-air wind velocities (meters per sccond) f o r  different sect ions of the United Stales based on pilot-balloon observations 
during N a y  1938 

3,600 2 
4,650 16 
3.640 11 
4.800 13 
3.140 15 
3,730 3 
3.970 13 
4,ibO 2 
4,700 4 

I- 

Northeast I _._____ 
East-Central * - - - -  
Southeast 3 _ _ _ _ _ _ _  
North-Central d-.-  
Central 8 ...__.____ 
South-Central 
Northwest 7 _._____ 
West-Central E---- 
Southwest 9 _ _ _ _ _ _ _  

40.4 
36.1 
32.0 
30.5 
34.7 
2Y. 7 
26.8 
3i. 5 
32.8 

Surface to 2.500 meters (m. s. 1.) 1 1  Between 2,500 and 5.000 meters (m. s. 1.) Above 5,000 meters (m. s. I.) 

NW---.- 
SW ..... w ...._.. 

s ....____ 
S ....._.. wsw.-. 
SSW-.-. 
WSW.-- 

wsw ... 

2.440 
1 . 5 i 0  
2,360 

970 
1,360 
2,160 
2,Zi;O 
2,300 

i,:m 

-I I I- 
1'1 
% 
15 
2 
4 
3 

12 
1s 
12 

Newark, N. J ______.. 40.4 
Cincinnati. Ohio .___. 42.4  
Jacksonville, Fla __.__ 3s. (I 
Bismark, N. D3k _... 5i. 6 
St. Louis, Mo  ._...._. 3S.0 
Brownsville. Tex .___. 29.1 
Pendleton, Oreg .__._. 33.5 
hfodena. lrtah _ _ _ _ _ _ _  41.1 
Havre, AIont ______._. 34.4 

Albany, N.  Y _ . _ _ _ _ _ _  
Greensboro, N. C _ _ _ _  
Atlanta, Os _.________ 
Huron, S. Uak .______ 
St. Louis, 310 _ _ _ _ _ _ _ _  
Anisrillo, Tex _.______ 
hiissoula, Mont _.____ 
Sacramento. Calif ..._ 
Fresno. Calif .._._._.. 

35.3 NW _._._ 5.940 
36.2 N __.__._ IO. 440 
35.2 WNW.. 9.380 
54.0 N _____.. 10.201J 
36 Y w ..... ~. 6,460 
39.4 N N W  ... IO. F60 
47.0 \V ....... 7.310 
52.8 WSW.. S. 420 
55.0 W S W  ... 6.500 

Station 

1 
31 
14 
12 
8 

26 
f 0  
19 
1 

Albqny N.Y.  
oreknsboro, N. C .  
Key West, Fla. 
Huron 6 .  Dsk. 
Wichi(a, Kans. 
Del Rio. Tex. 
Netlford Oreg. 
AIoliena ' ~ t a h .  1 Albuqudrquo, N.  Mer. 

1 Maine. Vermont, New Hampshire. Massacliusetts. Rhode Island, Connecticut, 

3 Delaware. Mfiryland, Virginia, West Virginia, southern Ohio, Kentucky, eastern 

8 South Carolina, Georgia. Florida. and Alahnnia. 
4 Michigan. Wisconsin, Minnesota, North Dakota, and South Dakota, 
8 Indiana, Illinois, Iowa, Nebraska, Kansaq, and Missouri. 

6 Mississippi, Arkansas, Louisiana, Oklahoma, Texas (except El  Paso), and western 

7 Montana. Idaho. Washington. and Oregon. 
8 Wyoming, ('olorado, Utah, northern Nevada. and northern California. 

New York, New Jersey, Pennsylvania, and northrrn Ohio. 

Tennessee. and North Carolina. 

Temirssre. 

Southern Calilornia, southern Nevada, Arizma, New Mexico, and extreme west 
Teras. 

RIVERS AND FLOODS 
[River and Flood Division, MERRTLL BEBNABD in  charge] 

By BENNETT SWENSON 

Precipitation during May 1038 was above normal in 
practicitlly all sections, except the Squtliwest and extreme 
West. ICnnsas and Minnesota received niore than twice 
t,lie nornial amount, and in the Ohio Valley and most of 
the Grea t Plains the rainfall was substantially above 
norrnal. Severe local flooding resul tecl principally in 
the rivers which drain the Kansas and Minnesota regions. 

Upper A f  ississippi Basin .-High water prevniletl over 
much of this section during the month. This w'ils due 
to two distinct penods of heavy rains over Rlinnesota, 
Iowa, and Wisconsin during May 3-9 and May 14-28. 
In the first period the ltenviest ramfall wms centered north 
of the Twin Cities m Minnesota. This resulted in 
abnormally high lake levels mid caused disastrous flood 
conditions in the Aitlien County area in Minnesota. 
The report on the floods in this area was not received in 
time tor inclusion in the May issue of the REVIEW, but 
will be included in the next issue. 

The following report was submitted by the official in 
clinrge of the La Crosse, Wis., district, which consists of 
the Mississippi River nncl tribu taries from below St. 
Paul, RIinn., to and including La Crosse: 

High water prevailed during the entire month of May in the 
district. Tlie highest stage at La Crosse since April 1922 occurred 
when the crest reached 13.7 feet, although the crest in March 1936 
was only 0.1 foot lower. Practically the same relative differences 
prevailed at Winona, Minn., for those years. In  the upper section 
of the district from Lake Pepin t o  Hastings, Minn., the flood condi- 
tions were comparable t o  1922, and crest stages averaged only 0.3 
to  0.4 foot lower than in that  year. The high water in May 1935 
was characterized by two gradual rises covering the periods 1-13 
and 18-27. During the first period the average rise was 5.0 feet 
and during the second period 1.2 feet throughout tlie district. 
The second rise was really a secondary crest produced by additional 
heavy rains just after it had begun t o  fall after the first period of 
prolonged rains. 

The present occurrence of high water was by no means due to  
inelting snow in the headwaters, as the crest resulting from this 
run-off appeared throughout the district from March 26 to  March 
31. It mas due wholly to  two distinct periods of heavy rains estend- 
ing from the 2d to  the 9th and from the 14th to  28th. The first 
of these periods resulted in a large reserve of water in the section 
north of the Twin Cities, resulting in  turn in abnormally high labe 
levels and causing disastrous flood conditions in the Aitken, Minn., 
area. The May totals of rainfall show a n  unusual condition in tha t  

the amounts increased from La Crosse northward. The reverse 
is generally the case, larger amounts occurring in the southern 
section of the district. The following May rainfall totals will 
indicate this as well as to  show that  the amounts vary in excess of 
nornial amounts from +1.11 inches at La Crosse t o  +7.28 at 
Hastmgs: La Crosse, 4.56; Dain No. 7, 5.90; Hatfield, 5.75; Dan1 
No. 6 ,  4.87; Winona, 6.87; Dain No. 5A, 8.24; Beaver, 4.52; Dam 
No. 5, 6.12: Dam No. 4, 7.11; Durand (Chippewa), 9.41; Reads, 
8.52; Red Wing, 9.20; Dam No. 3, 9.38; Hastings, 10.95. Tlie 
lower Chippewa Valley had as  large a n  excess as the vicinity of 
Hasting?, and the Chippewa River contributed materially t o  high- 
mater stages from Reads, Minn., southward, especially in the 
secondary crest occurring at Winona and L a  Crosse on the 24th. 
The Chippewa at Durand, Wis., discharged slightly over 50,000 
second-feet at the flood stage of 11 feet on the 7th and 21st. The 
Black River contributed materially t o  flood stage at L a  Crosse on 
the 24th and 25t11, caused by the release uf a large volume of water 
from the Hatfield power dam. 

The flood conditions in tlie Dubuque, Iowa, district, 
comprising the Mississippi River and tributaries from 
below La Crosse, Wis., to  and including Dubuque, are 
reported by the official in charge at  that plwe: 

The Mississippi was unusually high for May, the average stage 
at Dubuque being 13.2 feet. There were two separate rises, the 
second beginning 5 days after the occurrence of the first crest. 
The river was falling at the beginning of the month, the lowest 
stage, 9.19, being reached in the afternoon of the 4th. It then 
began to rise due t o  general high-water conditions throughout the 
upper Mississippi Valley. The Wisconsin River crest passed down- 
stresni before the arrival of the upper Mississippi crest, and thereby 
reduced the severity of this rise a t  points near and below the 
mouth of the Wisconsin River. The crest gave a stage of 15.7 
feet at Dubuque on the 20th. Further substantial rains, particn- 
larly in northern Wisconsin, produced new floods in many of the 
tributaries above La Crosse. In this case the times of arrival of 
crests from above La Crosse and from the Wisconsin River bore 
normal relations to  each other, which favorcd somewhat higher 
stages than in the case of the preceding crest. An additional factor 
n as the  occurrence at Dubuque of still further heavy rainfall on 
the 27th. The final result was a crest of 17.15 feet on May 30. 
This was the highest river stage at Dul~uque since April 1922. 

The approach of tlie crest in the estreine upper Missis- 
sippi, together with further local heavy rains, caused the 
lower half of the upper Mississippi to slightly exceed flood 
stnge, principally from Quincy to Alton, Ill., during the 
last few days of the month. Low places along the river 
were overflowed but only slight damage occurred. 


